Gonadotropin-releasing hormone (GnRH) receptors of cattle aggregate on the surface of gonadotrophs and are increased by elevated GnRH concentrations.
The presence of gonadotropin-releasing hormone (GnRH) receptors (GnRHRs) on gonadotrophs in the anterior pituitary (AP) is an important factor for reproduction control. However, little is known regarding GnRHR gene expression in gonadotrophs of cattle owing to the lack of an appropriate anti-GnRHR antibody. Therefore, an anti-GnRHR antibody for immunohistochemistry, flow cytometry, and immunocytochemistry assays was developed to characterize GnRHR gene expression in gonadotrophs. The anti-GnRHR antibody could suppress GnRH-induced LH secretion from cultured AP cells of cattle. The GnRHR, luteinizing hormone (LH), and follicle stimulating hormone (FSH) in the AP tissue was analyzed by fluorescence immunohistochemistry. The GnRHRs were aggregated on a limited area of the cell surface of gonadotrophs, possibly localized to lipid rafts. The LH secretion was stimulated with increasing amounts of GnRH; however, excessive concentrations (> 1 nM) resulted in a decrease in LH secretion. A novel method to purify gonadotrophs was developed using the anti-GnRHR antibody and fluorescence-activated cell sorting. Flow cytometric analysis using the anti-GnRHR antibody for cultured bovine AP cells, however, failed to support the hypothesis that GnRH induces GnRHR internalization and decreases GnRHR on the surface of GnRHR-positive AP cells. In contrast, immunocytochemistry using primary antibodies for cultured bovine AP cells showed that 10 nM (P < 0.05) and 100 nM (P < 0.01) GnRH, but not 0.01-1 nM GnRH, increased GnRHR in the cytoplasm of LH-positive cells. In conclusion, these data suggested that GnRHRs were aggregated on the surface of gonadotrophs and GnRHR inside gonadotrophs increased with elevated concentrations of GnRH.